Brain glucose levels are elevated in chronically hyperglycemic diabetic rats: no evidence for protective adaptation by the blood brain barrier.
Recent evidence suggests that brain function may be impaired by prolonged elevations of blood glucose, such as those that occur in poorly controlled diabetes. However, little is known about the effects of such hyperglycemia on brain metabolic substrate levels. Using microdialysis in awake, freely moving rats, we directly measured brain extracellular fluid (ECF) glucose, lactate, and beta-hydroxybutyrate (betaOHB) levels in the inferior colliculus in chronically hyperglycemic BB/wor diabetic rats and in control (Sprague-Dawley) rats during euglycemia and acute hyperglycemia. The ECF:plasma glucose ratio (0.27 to 0.34) was remarkably similar in animals from all 3 groups, resulting in proportional elevations of brain ECF glucose in the hyperglycemic groups. Moreover, brain ECF levels of lactate and beta-OHB were increased in diabetic (DM) rats as compared with controls. Our results suggest that no significant protective adaptation of the blood brain barrier (BBB) transfer of glucose occurs in chronic hyperglycemia. Hence, brain tissue may be chronically exposed to markedly elevated levels of glucose and other metabolic fuels during poorly controlled diabetes, and therefore it may be subject to the same long-term adverse effects of hyperglycemia seen in peripheral tissues.